A novel aerobic bacterium, designated strain RR11 T , was isolated from peat soil and was characterized by using a polyphasic taxonomic approach and identified in order to determine its taxonomic position. Strain RR11
Yabuuchi et al. (1992) described the genus Burkholderia to accommodate members of the former rRNA group II of the genus Pseudomonas, with Burkholderia cepacia as the type species. Many other species have been reported as belonging to this genus. At the time of writing, the genus Burkholderia included more than 75 species (http://www. bacterio.net/b/burkholderia.html). Members of the genus Burkholderia have been found within different ecological niches, but largely in the soil and the rhizosphere (Coenye & Vandamme, 2003) .
The novel strain RR11
T was isolated from a peat soil (pH 4.5) collected near a coal mine at Prokopyevsk, Kemerovo Oblast, Russia (53 u 529 510 N 86 u 439 390 E). Strain RR11
T was subjected to a polyphasic taxonomic characterization, and identified as a member of a novel species of the genus Burkholderia. To isolate the novel strain, 1 % (v/v) peat soil was inoculated with 50 ml 1/10-diluted R2A broth (MBcell) and incubated aerobically in the shaking incubator (150 r.p.m., 20 u C) for 24 h. After the enrichment culture, the medium was serially diluted and 100 ml aliquots were spread onto R2A agar (1/10 dilution) and incubated at 20 u C for 2 days. Single colonies on these plates were selected by transferring them onto new plates of halfstrength TSA (Difco) (1/2 TSA; pH 5.0) and subjecting them to an additional incubation for 3 days at 20 u C. Purified colonies were tentatively identified by using partial 16S rRNA gene sequences using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) .
Total genomic DNA was extracted by the method of Marmur (1961) and the 16S rRNA gene was amplified by PCR with primers 27F and 1492R as described by Frank et al. (2008) . Sequencing was performed by using bacterial universal primers 27F (59-AGAGTTTGATCCTGGCTCA-G-39), 518F (59-CCAGCAGCCGCGGTAATACG-39), 800R (59-TACCAGGGTATCTAATCC-39) and 1492R (59-GGT-TACCTTGTTACGACTT-39) (Weisburg et al., 1991) on an Applied Biosystems model 3730XL automated DNA sequencing system at Macrogen (Seoul, Korea). The complete 16S rRNA gene sequence (1447 bp) was compiled with SeqMan software (DNASTAR) and 16S rRNA gene sequences of related taxa were then obtained from GenBank and analysed using the BioEdit program (Hall, 1999) . Multiple alignments were performed with the CLUSTAL_X program (Thompson et al., 1997) . Gaps at the 59 and 39 ends as well as ambiguous bases were removed from the alignment using the BioEdit program. Evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1983) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood methods in the MEGA5 program (Tamura et al., 2011) with bootstrap values based on 1000 replications (Felsenstein, 1985) . T and type strains of related species of the genus Burkholderia based on 16S rRNA gene sequence comparisons. Distances were calculated and clustering with the neighbour-joining method was conducted by using the software BioEdit. Bootstrap values .50 % (from 1000 replications) are shown at branching points. Bar, 0.01 substitutions per nucleotide position. Ralstonia pickettii ATCC 27511
T was used as an outgroup. et al., 1992) . Other than data in parentheses, data were obtained in this study and experiments were conducted in duplicate under the same conditions. Results from the original species descriptions that differ from our results are given in parentheses. All strains are Gram-negative, aerobic, non-spore-forming, rod-shaped bacteria, are positive for assimilation of DL-lactate and are negative for production of indole. +, Positive; 2, negative; W, weakly positive.
Characteristic 1 2 3 4 5 6 7 8 9 10 11 12 T were obtained from the relevant culture collections and used in comparative experiments. All experiments on reference strains and strain RR11
T were performed using the same methods and under the same conditions. All strains were maintained and cultivated aerobically on 1/2 TSA at pH 5.0, unless otherwise mentioned.
Cell morphology and motility were observed with an Olympus light microscope (61000 magnification), using cells grown for 24 h on 1/2 TSA plates at 28 u C. Cell morphology was also examined by using a transmission electron microscope (JEM 1010; JEOL) at an operating voltage of 60-80 kV. Motility tests were performed by stabbing the centre of tube filled with 0.4 % LB agar (Brown, 2008) . The Gram reaction was carried out according to the classic Gram procedure described by Doetsch (1981) . Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was assessed using 1 % (w/v) tetramethyl p-phenylenediamine (Cappuccino & Sherman, 2010) . Anaerobic growth was examined in serum bottles with sodium thioglycolate (1 g l 21 ) added to nutrient broth with the upper air layer replaced with nitrogen. Physiological characteristics were determined with API 20NE, API ID 32 GN, API 50CH and API ZYM galleries (bioMérieux) according to the instructions of the manufacturer. Growth at 4, 10, 15, 20, 25, 30, 37, 40 and 42 u C and at pH 3.0-12.0 (at 1.0 pH unit intervals) was assessed in 1/2 TSB medium (Difco) for 5 days. The pH of the medium was adjusted using diluted NaOH or HCl. Salt tolerance was tested in 1/2 TSB (Difco) supplemented with 0-10 % (w/v) NaCl incubated for 5 days at 28 u C. Growth on TSA (Difco), R2A agar and LB agar was also evaluated at 28 u C. The phenotypic characteristic of strain RR11
T are given in the species description and those that differentiate the strain from type strains of related species of the genus Burkholderia are listed in Table 1 .
Isoprenoid quinones were extracted from bacterial cells of strain RR11
T with chloroform/methanol (2 : 1, v/v), evaporated under vacuum and re-extracted in n-hexane/ water (1 : 1, v/v). The crude n-hexane-quinone solution was then purified using silica Sep-Pak Vac cartridges (Waters) and subsequently analysed by HPLC, as described previously (Hiraishi et al., 1996) . Strain RR11 T contained ubiquinone Q-8 as the major respiratory quinone, like other members of the genus Burkholderia.
For cellular fatty acid methyl ester analysis, strain RR11
T and the reference type strains were grown on TSA for 48 h at 28 u C and two loopfuls of the third-quadrant cells (according to the MIDI technical note) were harvested at the early stationary growth phase and subjected to saponification, methylation and extraction using the methods of Kuykendall et al. (1988) . The fatty acid methyl ester mixtures were analysed by using the Sherlock Microbial Identification System (TSBA, version 6.0; MIDI) and analysed by gas chromatography (Hewlett Packard 6890) and identified by using the Microbial Identification software package (Sasser, 1990) . The cellular fatty acids of strain RR11
T included major amounts of C 16 : 0 (22.7 %), C 19 : 0 cyclo v8c (16.9 %), C 17 : 0 cyclo (22.0 %) and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c; 12.3 %). The major fatty acids of strain RR11
T were similar to those of other members of the genus Burkholderia; the complete fatty acid profile of strain RR11
T is compared with those of the type strains of other species of the genus Burkholderia in Table 2 . Polar lipids were extracted and examined by twodimensional TLC (Minnikin et al., 1977) and identified by spraying with appropriate detection reagents (Minnikin et al., 1984; Komagata & Suzuki, 1987) . The total lipid profile was detected by spraying with molybdophosphoric acid solution (Sigma-Aldrich) followed by heating at 150 u C, aminolipids by spraying with 0.2 % (w/v) ninhydrin solution followed by heating at 105 u C for 10 min and phospholipids by spraying with Zinzadze reagent (SigmaAldrich). The polar lipid profile of strain RR11
T included predominantly phosphatidylethanolamine and phosphatidylglycerol and moderate amounts of diphosphatidylglycerol 
and an unknown aminophospholipid (Fig. 2) . The polar lipid profile of strain RR11 T was similar to those of other members of the genus Burkholderia (Sheu et al., 2013) .
For the determination of DNA G+C content, genomic DNA of strain RR11
T was extracted by using a commercial genomic DNA extraction kit (Solgent) and degraded enzymically into nucleosides. The nucleosides were analysed using HPLC as described previously (Tamaoka & Komagata, 1984; Mesbah et al., 1989) . The DNA G+C content of strain RR11
T was 60.8 mol%.
DNA-DNA reassociation between strain RR11 T and the type strains of related species of the genus Burkholderia was estimated by hybridization in the presence of 50 % (v/v) formamide at 50.2 u C with photobiotin-labelled DNA probes (Ezaki et al., 1989) Table S1 , available in the online Supplementary Material. DNA-DNA hybridization with other type strains was determined to be less than 70 % (Wayne et al., 1987; Stackebrandt & Goebel, 1994) , which is the threshold that is generally used to delineate a genomic species. Thus, our results support the placement of strain RR11 T in a separate and previously unrecognized species.
Strain RR11
T showed Gram-negative, motile, aerobic, short-rod-shaped cells (Fig. S1 ) and contained ubiquinone Q-8 as the major quinone and a polar lipid profile containing phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylglycerol and an unknown aminophospholipid (Fig. 2) . The major fatty acids fatty acids were C 16 : 0 , C 19 : 0 cyclo v8c, C 17 : 0 cyclo and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c). These observations supported the conclusion that strain RR11
T is a member of the genus Burkholderia (Yabuuchi et al., 1992) . Strain RR11 T could be distinguished from closely related members of the genus by its positive result for acid production from D-raffinose and negative results for acid production from cellobiose, Lfucose, methyl b-D-xyloside and sorbitol. The phenotypic characteristics that differentiate strain RR11 T from closely related type strains are shown in Table 1 . Based on our polyphasic analysis, strain RR11
T clearly represents a novel species within the genus Burkholderia, for which the name Burkholderia eburnea sp. nov. is proposed.
Description of Burkholderia eburnea sp. nov.
Burkholderia eburnea (e.bur9ne.a. L. fem. adj. eburnea white as ivory, referring to the colony colour of the type strain).
Cells are Gram-negative, aerobic, non-sporulating, motile, short rods (0.6-0.861.0-1.2 mm). Colonies are round, convex, mucoid and ivory-yellowish with entire margins after incubation for 2 days at 28 u C on 1/2 TSA plates (pH 5.0). Grows at 15-42 u C with an optimum at 20-37 u C. Grows at pH 3.0-7.5, with optimum growth at pH 5.0. Growth occurs at 0-1 % (w/v) NaCl, but no growth occurs with 2 % NaCl in 1/2 TSB. In the API ZYM and API 20NE systems, positive reactions are shown for acid phosphatase, alkaline phosphatase, esterase (C4), esterase (C8), b-galactosidase (PNPG), leucine arylamidase and naphthol-AS-BI-phosphohydrolase. Weak reactions are observed for b-galactosidase (ONPG), bglucosidase and valine arylamidase. Negative reactions are shown for N-acetyl-b-glucosaminidase, arginine dihydrolase, a-chymotrypsin, cystine arylamidase, a-fucosidase, a-galactosidase, gelatinase, a-glucosidase (starch hydrolysis), 
